Figures
. The composition of the GeTe NPs, giving a ratio Ge:Te=45:55 (±1) at%. The carbon and copper are from the membrane (holey carbon grids). 
Thermal lag in ultrafast differential scanning calorimetry
As detailed in our previous work, 1, 2 the most significant source of thermal lag in ultrafast differential scanning calorimetry includes two parts: 1) delayed heat transfer at the interface between the aluminum stage and sample due to low heat transfer coefficient (h) and 2) temperature gradients inside the sample.
The second factor can be assessed by the dimensionless Biot number:
where h is the heat transfer coefficient, L the sample thickness and  the thermal conductivity of the sample materials. The temperature gradient within a sample is negligible if ). Taking these values we then obtain a Biot number in the range from 0.004 to 0.04, inferring that the assumption of a uniform temperature distribution within the sample is reasonable. Therefore the dominate concern is the thermal lag due to the thermal transfer at the interface between the chip sensor and the sample.
The thermal lag caused by the heat transfer between the chip sensor and the sample can be estimated by: . This thermal lag is negligible in comparison with the shift of crystallization peak temperature. The main concern of our method is the thermal contact between the sample and the chip sensor, which can vary for different samples as the melt-quench method is not applicable to GeTe NPs. In our previous work, 2 we have demonstrated that the technique of transferring sample can also offer good thermal contact by measuring the melting temperature of the transferred In flake.
To minimize the possible influence of bad thermal contact between the GeTe NPs flake and the chip sensor, we repeated measurements for many times at each heating rates, especially at high heat rates (above 5000 K s -1 ) and then weighted the lowest several (3 to 5) peak temperature as the most representative data for fitting.
